
· . ~

3.1.4.2 /SUP Sipalirrg with MF Sipalillg 101M HOlM MSC

When ISUP sipaliftg is available throulhout the call path except at the final trunk MF sipal
the switch iDteI workina ISUP and Mf si liDa will need additional capabilities. The
intelWOdcina switcIa must*- the switch usial the CdPN in the incoming lAM.
and then extnet the cliaIed ported number and use it u·... called party addras in signalinC th
datit'" twitch. A deltinaim switch must recopize th8t it is 1bc home switch of the dialc
poned number. It will temlinale the call using the called pany 1dcIress.

3.1.4.J lSUP tJNlMF Siptllbtg lmrMJl'ibtg

Call pIIdIs .... COIl1IIia • mixlure ortSUP..Mf lipalial are iMfftcient. After. switch
obtains the LIN from the NP-SCP. for example. it formulates 1ft lAM masap. When the IJ
arrives at 1ft interWOrkiDl switch duIt .swi1ch can only sipaI the dialed number to the next sw
uti.Mf sipalinl. The switch after the ill.work.. swiech may have to perform I redndJ
NP query to determine bow to route the call. A mixture oflSUP and MF sipalinl in the call
path will require multiple LNP queries to route the call to the servinl switch.

1.1.5 WN1' ,.,.,. tIIUI Qwry 7)pa

Trigers and queries are tiptly coupled with inletlipnt netWOrk architectures for the
depIoymcat ofadvancccI services. Such architectures include the following:

• Intellipnt Network (IN)

• Advanced Intellipnt NetWOrk (AlNl

• Wireless Intellipnt Network (WIN)

Each of these intelligent netWOrk architecture utilities specific query plococois pI'OCIIIun
termiaoloaY, and capalJilily subsets. The WNP solation. however. rwc:op= prior to d
implementation ofany ofthese architecture. speciaIizecl triger IIId querycleve""may
required. This document rec:opizes that WSPS will have dift'erent impleaaea1ation needs _
that various standards bodies (e.g.. TlPl. TR4S.2) t.ve I chaIJeap to IIrivina • the .....
triger and query masap (e.I., prior to WIN definition). These quaur..will become IDOIl

nidcnt in the followina subsections.

J.l.'.1 Trigpr Type

T~ expmd basic call ...... by allowinJ addkianaI proceduI_ to be and
c-.oIled by.~ entity. The atIditianal procedtns are clefi"ed 10 ...

concIitions are met. the .... is iIwokcd. A COIDIIIOII result ofthe tri..",.111•• is iIIid
a specific TeAP qUIt)' to an exaemal etement for inform_ion or insIructiaIII. how....

A trigcrall. be defined and impIem..... ~ the MSC in Older to ....the.., to" II
SCP for aumber portability. However. the trilFf is not depelldent Oft the iatrocI..-rion of•

....
"11.
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specific intellipnt nenuork architccmre. Thus. the WNP solution does not specify rcquirema
that any ofthe imeUipnt nerwork uchirectures must be utili2ed or deployed.. nor does it prohil
the use ofany. WSPs can implement what is applopriate to their necwork.

This triger involves the "'mmOll ofwhich calls resuk in NP queries. It will be a
condidonal triger bued upon 3 to 10 digits of the dialed number and will be administen:d It t
MSC. Ifdefmecl in relation to other non-WNP taigas. the taiger for WNP should Benerally
the lowest priority ofall ofthe dialed number trigers.

Services tbIt involve persis1ent 1IMUctions21 may be impKted with the implementation of
WNP. A WNP triger may be eacouateIeCl in some penisteat1rIDIICtions. If the persistent
1:rMUCIioa must be closed before an WNP query to the NP-SCP CD be launched. these servic.
may not fimction properly.

3.1.5.2 Qwry Tp

The WNP query is a TeAP m.... sent to the NP-SCP as initiated by the WNP triger
discasled above. Upon ucisfyiaa all ofthe trWer conditions, the MSC sends the query with
the lo-diBit DN. Iftbe number is porteel the NP-SCP responds with an LRN for that DN. 1ft
number is not poned, the NP-SCP typically .esponds with the DN.

Various intellipnt utworlt arcbitecaures offer different query messap types for com...icaIi
between the switch aacI the dltlbate. Also. WSPs can choose 10 implement any ofthe protoa:
suable to their networks and their chosen NP-SCP plarform. WNP does not pose any
requirements as to a specific query type..

The followinl is an overview of the options:

• IN-btD«l Protocol: The switch initiates a "lnstnaction Start" messap and awaits the
"Control Connect" response. The IN baed proaocol is implemented in wireliD.e
ponability and is anticipated to accommodate WNP without modifICations.

• MN-ba.red Protocol: The switch initiates a "Info Aaaly%ed" meIMF and IWI1Is the
"Analyze Route" response. The query meaap indicates the CdPN as well as the
CaIIiaa PIny Number (CaPN) and beanr capability (_.... tlte call type is voice).
1'houIh the latter two parameters are not requin:d for portability, they are m....1ny i
the "Info Analyzed" message.

• WIN-btDed Protocol: A WIN-bued pratocol could be defined for ....1inI the NP­
SCP. It would include the DN and would be apabIe ofretumift&1he LRN. at a
minimum. WIN. however. is an intelligent architecture currently beinI detiMd. on.

n A paUl ,..I8CIi. is .. iIIletIipal .............. is mlin••• Id alwtbe'" .m .1 ••• I' All...
.....be .... A.- JtedialICn'iclc which CM be imoted after alCDUlllelliac • baI)' Ii'" to .......die..., 1iIJe.._
'*I1Ndt what tbc line is available.

.....
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WNP query will be required in advance of WIN incorporation in standards. Therefore.
die WNP query may or may not be WIN-based.

• 0tItr: A rfteaap c:aald be clcfaned outside of the other1hrcc call models; for example.
D 15-41 m...miJht be defined. Also. a GSM message must be defined. and it may
or may not fall within any ofthe above call models.

3.1.$.3 AIIIOIIttIIic Code Gap

1he MSCs are DOt typically equipped with Automatic Code aap2I (ACG) Cllplbililies .. they dl
DOl DOI'IIIaIIy1riger D sa (in today's wiNless environment). However. NP-SCPs are requi,.,.
10 support mcchaDitrnJ to control 0¥eI'I0..t situatioal via ACG. ACG Indicators permteter of
TCAP indicates the cause for IIppJying an ACG control the time duration for the ACG
CODtIOl to be in effect and the time interval (PP) .benw:eD ACG applica1ion Consequently.
MSCs should recognize and react appropriately to such iftdieations in the TCAP masap &om
dleNP-SCP.

As ACG is maiDly beiDa sugested so that a WSPs can query an SCP also serving a
wiJetiDe provider aDd dcpIoyecl in a wireJiDe enviromDent. the WNP Solution sugests
that the ACG implemeated for the wireless query be in line with the wireline ACG
standards and requilements for Number P0118bility.

J.l.6 T,.... CtMtlJllllIU

The 1riger should ac:dvate ifthe NPA-NXX of tile CdPN m.... an NPA-NXX open ..
ponabiIity within the,.OII served by !he MSC (as provisioDed in the MSC NP _lei),
29 A WSP might also. however. provision the MSC to ae:am. the 1riger upon other
coaciitions (e.g.. inbmXlanection apeemencs). An MSC need not perfonn a query ifthe Called
Party Number is served by the MSC itself.

3.1.1 GWHII,. T.......

GlTs are UIOd in the WNP aMlOIIIMIIt. ...Oft the ON. the MIN. and the IMSl. The
followiDl1eXt describes IOIIIC of the GlTs IVai..... 11Ie need for new trnndrtioa type
.........will be identified ..pin ofthe NP ....... process. This ..... defiMs and
c:-ao-izes the possible orr uses in the WNP environment. It is 110I a specific ...... for ...
u.slltioa type usipments.

21 ACG is •• n' ........,.AIIIaIaIlic Call~ however die TCAP........inial., for die~ is
gg..... CodeGip.

29111is c:oncUIiGa ...GIll quaya., 011..-tcr¥ica calls ad Nil (Co&-. 911 allis). is.......

........1
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3. J. i.1 N..-Mr Portability GlolHll Til/~ TrtllUlatio"

NP GlTs are~iP OlTs used to direct WNP query messaps to the NP~SCP to obtain the
LIN routiDa inforJDIboD. The SCCP Called Puty Address (CdPA) ofNP ons contains the
tint six diPs of the dialed ON. The wireline -...y is pursuinl die ida of. Je1*ate IT
value for eICh profOCOl versus one n value for.n three (i.e~ AIN. IN. and WIN). Separate T
values 1lIOGIcl allow the GlT fUnction to pIovicIe • sepaate subsystem number (SSN) for each
protocol. Ifjust aae 17 value is used for all prorocols. the Np·SCP must then detetmine the ~
of protocol as part ofTCAP processing.

J.l.7.2 Mobik StatioIIlde1uifiu Global Tit/~ TI"tlIISltltiolu

MSID OTT JDeSsaps. if identified. contain the MSID in SCCP CdPA. They are used to pcrfo
GTr for MSID-bued inter-nerwork capabilities and services. Four OlTs are needed for MSII

• six digits of.the MIN to locate the m..R

• six diPs oftile MIN to locate the Mesup Cemer

• six digits of the IMSI to locate the HLR

• six digits of the IMSI to locate the Messaae Center

3.1.7.J MolINe DireClory NImrber Global Til/~ TralUlalioIIs

Most GlTs in the put have been based on the MIN. However, with the .,....of..MSl
and MON, CiIT.... on MDN may be needed to achieve this puI functionIIity. MOM OTT
IDIITAP5t ifneeded., coataia the MDN in dte CdPA. They are IIIId to perform G1T far Mml
bIIed netWOrk capabilities and services. Then are sipitbntG1T impllCtl for MDN based
activities that only provide the fust six diaits ofthe MDN in the CclPA. The implCtS are beca
the previously used six dip numberinc schemes no Ioqer provide suffICient lddraUna
panulMity in • number ponability environment. When. CUIIGmer ports to service
pnwider. a I()..dip G1T enuy is needed in each inter-netWOdt service orr 10 that
queries an: delivered to the appropriate nerwork. In these~ ...·netWOrk .-vice OTT
....... will have IG-cli&it OlT emries and 6-4iait"-"1t entries. Tbe lo-diIit 01T...
the orr database are the numbers paned to a new service pnwider in the __ poIIIWHty.
tMt require inter-netWOrk service. When a JO-digit GlT entry for. poned sulMaiber is not
found. the 6-digit default GTT is interropted to obtain the necesary rout1na information.

Two IOIutions are available to Mdnss service GTl's. The rust modifies all~ lilll
appIicBions to provide ten diPs in the CdPA for GTf. nus IOIatioa is by die
wiIeliDe industry due to the update expense of tile ori oflices. The..GIId .
called TCAP-<i1T, is aed when only six dips are .wi in die CctPA. TCAP-G1T,.m
G1T~ obtainiaa the MeN (or dialed diaits) from the TCAP paltion ofthe NC* t
this cae requires. ten-diait MDN (or dialed diPs) in the TCAP portiaa ofthe III
most cases, this infonnation is .vailable. Normal SCCP error procedures should be inYolced
the G1T faits. even if the failure occurred during TCAP interruption•
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C11A W'nIeIs k_.Mer POllabHiIy Solulions

J.J.7.4 Wire/. SBYia GIoINll Title TratUlmiDns

W'ueIiac Service orrs for services sent to or received from wiNline netWOIb may be needed
wireIea HIWOIb. These G'lTs require ICklip u.sIation in order to detenainc the appropriJ
.....wMre the query is to be sent. ImpKtS to these an database are the same as
described in Section 3.1.7.3 above.

3.1.' B...L«IIIM·........A....,.....c...

The Home Location JleIister (HUl) is a -..lard fuDction ofwireless siplJinl and mobility
......... The WNP solution pnsumes the .HLR. to serve the ame function. The m..R hole
the subscriber profile which should be~Ie ofsepII'atira, and mapping the MDN to the
MSID.

The Authelltication Center is also a SIDdard function in wireless telecommunications. The
sepII1Ition of the MSID mel the MDN may impId the AC IDd its associated
autheDtieation form~ the sipaling berweeIl the HLR IIId the AC. however. is not
likely to be impacted by WNP

f

3./.8./ Directory Nlllllbw to HLR Mapping

When a Location Request messap is nJIdId to the home netWOrtc. the netWOrk must lOUIe the
Location Request messap to the subJcriber's HUt Some netWOrks have staftd.alone HLRs
sepnte from the MSC; some networks have multiple HLRs.

HLR subscriber profiles are typically ...... aDd iDdeud by MSlD. However. the home
netWork may only have the subscriber's MDN to use for rouUaa the Location Request .....
to the HLIl serv1D11be subscriber. Service providers that employ scaad-aIohe fU..Rs or have
multiple HI..Rs supported an MSC need to ens1n that the Location Rcq.-t ....... is rvuted
the com:ct fUJt for the subscriber. This scenario is fUrther complicated if. WSP deploys an
MSC pteway architecture.

Service providers can implement a Location Request routing methocldlat is effective in their
in.temal netWOrk.

3.1.' A-"'"Pro«tIIIIa

A nunabel' ofsituations exists wIaere • call requires WNP processina but. faihn prewnIIthe
switch fl'aaI rec:civina an LIN for routina the catl. Such in..... include

• si....ingliDlt ftilure,

•. NP-SCP outap or overload.

• WNP query timer expire. or
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• incorrect STP 1raftSlation.

Repnlless of the cause. the MSC should route the call u if the dialed directory number were nOl
in • open portable block. Specifically. the Fet bit in the lAM message should not be set and
the CcIPN pll'ameter should contain the dialed ON.

nis pmcecIure ofroutiDg the can as if it were not parted is called Mdefault rouUn." and ensures
.... Mdidona1 attempts will be ..... 10 complete the call. With default routing. a chance exists
... the call mipt route 10 the donor nelWOl'k. The donor netWOrk should attempt to perform the
query and re-route 'the call to the conect service provider.

3.2 CaD Plows

The call flows in this sectioD Ire iDcluded to ill.... the imer-workinp ofthe above netWork
an:hitedure. They 1ft bald 0Il1S-t1 but .... not meant to preclude GSM baed protOCOls. The
........ Ire meant to COIIft)' the required function .... are nat necessarily the actual messales
def'med in 'the pro1OCOl. Furdaermore. the call flows do not repus. all the infonnation that is
conveyed in ach~ oaIy that pertinent to number portability. The call flows are based or
nann" procedures and do nat iDclude el'T'Ol' conditions.

J.2.1~ IIIUIAIIIJI...._

Btause ofthe sepltltion of the MDN and the MSID. the process of resistrltion and
authentication remains uncbanacd in WNP. Thaefore. no call flow for rqistration and
audleDtieation has been included.

11Ie Wonaation exclwnp, however. is ina,.:ted. When the mobile reaisters. it will pas the
MSID Upon receivinl m MSID in the telisalltion notification rneaaae. the HLR shall inc:tude
the MDN of the mobile subscriber in the reptration notirscaticm response m..... This will
provide the MDN to 'the Serving MSCNLR for subsequent call processing.

3.u CIIII ....., To tl1'oMtl DIr«:rory N__,

Wireless call routing can be divided into three scenarios: Lancl-to-Mobilc. Mobile-to-Land. 11K

Mobile-to-Mobile.

3.2.2.1 n. LandliM-to-MobU~Call

Fialn 3-2 illusaates alandline call to a poned mobile subscriber. Text follows the r.... for a
- - - ex,Imtation ofeach step.

PIp 33 ",i.il•
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Fipn 3·1 1.IIIIdIi,.~ 10 Mobil~ Call Flow

L.aUI nReq

~ ..

rEJ
I
I..~

CUDN). ...

.-...- RouIie .
~--- ~(LRN),

NIfQA'ILM,C2t!

I,
r-­

(3)\
~

''"'-,.,.

:

~I

0IMIn MIlD tt.R, ....
I RD_"

t=....... ..........n...... t (1l.DN)

~1
1AM(CllllN-1l.DN,FC>dlpped)

I
__.... E ' '1lI11ed

AIIocialed Call Flow Description:

(I) A ...iDe phone oriaiutes a call.

(2) A 1IadIine swiIda qaeries die NP-SCP. obtaias1he LRN far the parted MON.....
the LIN to ftMIIe 10 the Home MSC,

(3) Upon receipt ofthe lAM ma.... the MSC performs theJollowia& .-lysis:

(a) It coarll1DS that the CdPN beloftp to its owIl network.

....
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(It) It checks the Fel mlb bit for the NP-SCP dip indication. If the mrh bit is not set.
then the call flow skips to step 4. Ifthe mth bit is set. but no GAP is included. the
call flow skips to step 4. Irlbe mlb bit is set and the GAP is included. the MSC USC!

the value in the GAP panmecer as the CdPN.

(4) The MSC now aIIeI1lplS to locate and cleliWl' the can to the mobile usin~ cxistin~ call
delivery procedures wich the following hiplipa:

- The Location Request Retum Result should include the MSID.

- The fmal 1rUDk setup lAM message should ensure that • query is not necessary on a
lLDN by setting the Fet query indicator.

- If the MSC cannot distinpish between 1LDN dips and Call Forwarding dip. the
MSC, in .aempting 10 route out the call. may ICtivate the WNP 1riger and
uaneeesllrily quell" the NP-SCP. This documcm recommends that 15-4 I provide
the means to incticate type ofdigits so that. at a minimum. the MSC can know to set
FCI bit as appropriate so that an unnecessary dip does not occur in the PSTN durin~

fmal tnmk setup.

(5) The mobile station Mswers the call and the voice path is established.

3.2.2.2 TIw Lt.rntJIiIw-lo-MobU~ etJIl with etJIl ForwanJmg intD'tJC1i""

Fipn: 3·3 illusua1llS a...inc call to • poned mobile subscriber. 11lis call flow. however.
dcpicrs the subsequeat tea ofthe call when the call is forWarded. for example, to a voice mail
system. Specifically, this call flow illustrates only one example ofredirection. C.II Forwardinl
No Answer (CFNA). Text follows the figure for an explanation ofeach step.

"35



FifwY J.J Landl. 10 Mobil~with CFNA IntertlCt;on

HLR

VoiclI PIdh" ..c II ........
....." MIC

1==
...--..............- .........

(MIID.HA)

T1'N(MIID.
CFNA)

..-

I
C1) j

!
L
..-
~

C2»!
!

L
.-
;
~

~I
'--

-
~L

.......QuIry.......,
~.

CJAII-eFNA DMlFCI.....)
I

VoiclI PIlI E111 '7 h"

AsIoci-.l Call Flow Delcriptioa:
• •

(1) A call. 1be pnxessina to the voice pilla to the
, MSC is icIeaticaJ to the 'call flow in F"apre ]·2" is. ~ nat repelled

here.
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(2) The Servin. MSC deIeCIS a No Answer (HA) condition and send a Redirection Request81_.10 the Home MSC indialiftl1hc reason (NA) for the reditec:tion request.
. .

(3) The Home MSC...a Traasfcr·to-Number invoke co the subscriber·s HLR and
farMnIs the NA indicator. The ID.Jt determines if the subscriber hu the CFNA featUre
Ultharizled and ave. If1he CFNA faIure is authorized and active the HLR sends I

T.....·to-Nambcr retum result messap b8ck to the Home MSC with the CFNA
cItIIdDItioo diIiCS iacluded.

(4) The Home MSC sends • Redirection Request R.eIUm Result messqe to the Serving
MSC, aad the voice COIIneCIion between the Home MSC IDd the 8-MSC is released.

(5) The CFNA desdJaation diPs are analYzed in the Home MSC to determine if I query
should be made OD the destination digits. The query mums the LRN.

(6) The Home MSC formulltes the lAM mcssap with the CdPN equal co the LRN. the GA
equal to the CFNA Destination DiP. and the FCI indic:amr to dipped.

(1) The call is completed with the new destination.

3.2.2.3 .",. MoIIUe-to-Land Call

Fipre 3-4 illusaates I mobile to landline call in which the MSC is not the desipated querying
switch. i.e. I PSTN switch will perform the query. Fipre 3-S abo iIIustrIb:s • mobile to
IaacIline call. but in dlis cue the MSC is the desipated queryinc switch.

Fipn 3-4 Mobile 10 LDndl;,,~ - PSTNPnfomu {!wry
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Auocilled Call Flow~Oft:

(1) A..lie places a call. and the Orilinatial MSC passes the call to the PSTN.

(2) 11Ie PSTN cIetec::U ON is within a portable block and launches a query to the NP-SCP
widl the lacIIine ON.

(3) The NP-SCP NIIIII. the LRN for ... DN.

(4) The PSTN fona""" ad...the lAM ......widlihe CdPN equal to the UN. the
GAP equal to the ON and die Fel anb bit set u queried to the tenninatiftl end offICe.

(5) 11Ie TaminatiDa EO will complete the call to die loop to the assiped to the ON. The
call is 1heD conDeCIed.
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Associ..Call Flow Description:

(1) A IDIIbiIc plica a call

(2) The Oria....MSC detects ON is within. portable block and ..... a q..-yto die
NP-sCP with die lIndliae D".

(3t The NP-SCP I'II1InIIthe LIN for die ON. .
(4) The MSC farmtaI-. .... the lAM m....with the CcIPN to the LItM•••

GAP equal to the ON and the FCI 18111 bit let a queried to the end oftice.
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(5) The Terminatial EO will complete the canto the caned DN.

J.2.2.4 The M06I1•.,o-MDbU. CDiI

Fipre 3-6 iU..... amobile to mobile call in which the MSC is not the desipated querying
switch. i.e. a PSTN swib:b will pelform the quay. Fipre 3-7 also iIlUSInIICS a mobile to mobile
call, but ill dais case the MSC is 1M...... queryiaa switch. In fact. these fipres illustrate
that aconaleMtion of the previous ftpra(mobileorip.ed and mobile terminuecll produce
expech'-d results. This is an expecIed resuk because the originatina md terminating MSCs are
UIIaWm'C ofone another.

TherefOre. DO text is included beyond the fapres for the uke ofreadability. Raden can infer
the appropriate clescriptions bued on the previous call ftows.
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Figrn 3-6 MobiJ~ to Mobil~ • PSTN Pnforms Qw".
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Fipn 3-7 Mobi/~ In .wohil~ • MSC p~rfomu Qw".
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"-- J.J F8ItIln 11ltntlCtiinu

This sechan describes the e«ect ofWNP on the current base of wireless services.

3-J.l 0"...s.wca
All MSC can connect to an opentor taDdem switch in CJIU!' of the three following ways:

• via • Type 1 conaecdon to • local telephone company central office switch that
inten:onDects widl1he opentar~

• via a Type 2D connection directly to the operator tandem; or

• via a Type 2A connection to .. KCeJS tandem that inten:onnects with an inter-exchange
camer operator tandem usiDa Feacure Group 0 (FOO) signaling.

A mobile station dialiDg m1Y ofthe following Should route the call directly to the operator
........ where. if necesSlry. it will perfonn the query:

• 0-

• 00-

• 10xxx0-

• JOlxxxx-o-

• G-NPA-NXX-XXXX

• JOXXX-o-NPA-NXX-XXXX

• IOlXXXX-O-NPA-NXX-XXXX

Existinl ANI information 1I'IIIIfer IIId AMA reconIin.at the operator 18Ddem will be Rftioieat
to support WNP. However. the MSC must be modified to forward the MDN and not the MS1D
u the ANI digits.

J.J.2 .....A«as Pori

The Roaaer Access Port seNic:e is one ofseveral .....ofsupponinc call..iaation 10
"*-L ADOIher fatwe oftbe aa.ner Access Part is to allow the caller to direcdy be
COla.... to the servina~ eliminating the call .....ent fnJm the home.,.... to the
serviDlsystem·

UDder the Roamer Ac:ceII Port ..-vic:es. tOday, the caller dials a~ acceII part.......
reICh the visited system.. enters • lUIIftICf's MIN (u an MDN). WI.- the MDN and MIlD
In...... the serviaa system will also need to know the roamer's MSID.
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JJJ E,.,...ey SnWca

An MSC can c:onnect to Emerpncy Services Providers (ESPs) in may ways. The currenl
arr....eatltypically do not automatically forward the mobile station callback number to the
ESP. For IUI:b ........ts. the ESP IllleDdIftl must verbally request the callback number. if
desired. FCC rules tepid.. emapncy service calls from wireless systems dicwe that by
Aprill, 1991. an MSC IDUIt --..icaIty forwant the mobile scation callback number along
wich information icIendfyina the cell site ofcall origin.

In MY proposed~ the MDN must be proVided 10 the ESP for callback purposes.
The im1*l on the MSC with the WNP is such that the MSC must be modified to forward the
MDN.. not the MSID.

To mectthe proposed Aprill, 1991,.FCCrequ~ bach the MF..FOD sipaling and the ~

JSUP (CPN) sipalina In8Dpments may, in filet, be utiliDd. Therefore. the MSC must fOf'Wj
the MDN.. not the MSJD u the FOD ANI diPs and must forwInl the MDN in the CPN
puameter of the SS71SUP lAM meISIF. This requirement applies to both home mobile
stations and roaming mobile stations. Consequcmtly. the MDN must be retrieved from the hOI
system for any registered roaming mobile stations.

The impact ofWNP with rcprd to E.rneiJency Callback whether the call back is over a roame
access port or otherwise requires further study.

3.3.4 SII."M.-. S~1YIft

3.J.4.J /#fPIIClof~ PDrlIlbUIty

Today, the recipieDt ofa shan meaap is identified by a MON. The CJl'iP*iaalMllWOlk •
the dialed NON to route the short messaee to the destination home system. The clieled MDN
the same a the MIN or the rll'lt 6 cliPts ofthe dialed MDN are die same u ..first 6... Cl

the MIN iftbe MDN and MIN are .......... Typically, the rust six diPs of today', dWed
MDN or MIN provide sufficient routing infonnation for die short message to be delivered 10

des&iaation home system.

-The wireless iDcIustty" decided tIO ..... the MSID..die NON to supparc WNP. M.
rauIt.~M--. Service (SMS) delivery is inspected. 8MS will not opII_pta,"'.
cum=ady defined ifthe datiIIadon mobile __ his ponecI its MON. .".. the ....._
pcx1S to aaodaer service provider~ it is asipeel • new MStD. 11ae new MSID• ........, til
fint six dips. will idatify the new servic=e pnMder. However, when. shalt .1'•• is
inidated to die ponal8lClWle.... die cal..pIIt)' will only provide the MDN to 1he
netWOrk. Since the dlStiudoa MS hu poned.. the oriainatiDI SIIort M........., (IME) c
the S~7 netWork must 8MIyze all1he diaits ofthe MDN to deri¥e the nec:el~ routin&
illforlution to deliver the shan message to the destination home system of1he portlId mabiIe
station.
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Five alternatives have been proposed to -eIdress the SMS routina problem in the WNP
enviroament. 'In order to discuss and compare the altemalives. they tnust ach address the
followinl sc:eurios:

(a) Direct RoubDa to the Descination Home MC

Ifthe IIaart meES p Deed lICIt 10 1hrouah the meuap oriamamr9 s home MC. the short
m-ae is.. to the deItinaIion hallie MC direcdy from die oripwor"s servinl MSC.
1be cue where • shan meaap is sent from the qinator's home MC to the destinatior
hallie MC is covered .... this scenario.

(b) P'orce Routinl through the Message <>r;Jinator9s Home MC

Iftbe SMS OriIinMiaG Res1riction ofthe originator indicates that the short message
aRlIt be routed IhnJuF the originalor's home Me. the short messtp should be sent to
the originator's home MC tint.

(c) latemational RoIminI

Each alternative must work ifthe short m.... is to be seat across the national
boundaries (e.a., from the CJriainator·s servinl MSC in one country to the destination
home Me in anoIher country).

Meaaps routinllClOSS national boundaries involvesII"title InIislations (GTJ's) at the
STPs in the naIionaI 5S? networks. oriPnati.. and cIestination.lIId at the i............ ptewa)
STPs in dle iaternatioaal domainIievel. This section focuses 0II1fte111PS required to be.sent
KrOSS the national boundaries IIId the trUslation types that may be required when a particular
altemative is discussed.

3.3.4.2 Po.uible SIllS Deliwry Allmratiws

The aJreaoMbves described in this section are to provide the induary with a ....point in
acldressinB 8MS impact in. WNP environment. The final solution(l) is for further study.

TIle dacriptioas ofthe alternatives below illustrate the suee, .1fuI delivery of. naobile
oriaiu- ilion m....to. ported MS. AIJo. these aItematiws 8IIUIIIe Ihat the oriainI.ina
.,.... is cIifI'ereat fiom the destination system. Lastly, these .l••dves an: ilhisliateeI.na
15-41 IIICII'IIinI protaeol U In exaaapte.

1'be call flow prucechns cIacIibed below for adI ofthe (we va..far _io A •
in the cIomestic domaia. However, the discussion oftho and~ ofeacIJ
al1erDative will cover scenarios A.. 8 and C.

'- ...11 IT
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The followina are for clarification in describing the altematives: 30

• Short Messqe Entity (SME) is a functional entity thal composes and decomposes shon
messaps. It may be IocarecI within and be indistin,uishable from an MSC. HLR. VLR.
MS.orMC.

• The messap ceater (MC) is an entity that stores and forwards shon messages. The Me
may also provide supplementary services for SMS.

The followina nnslation types have been identified in the forthcomin@ alternatives as
potentially needed for routiD& short messaps:

•. MIN-to-MC trIIISlBion. This translation type is exisring. rr-12.

• IMSI-to-MC trIIISlation. This trlMlalien type is also existing. rr-13.

• MDN-to-MC tnnslatioa. This translation type has not yet been defined.

• LRN-to-MC translation. This translation type has not yet been defined.

• MDN-to-NP-SCP traDsIItion. This tnI1lSIation type hu not yet been defined. This
translation type is needed in akematives 2. 3 and 4 if the shon message is to be deliveret
outside ofthe NPAC region.

SMS AIMmatiye 1: SMS Fomrd to Servin. Hpme MC

III alternative I, an SMS Delivery Poinc to Point (SMDPP) ........ is fint routed to the donor
meaap CCIder (MC). The donor Me then forwards the sbon meaap to tile JUbtc:riber's home
clestiution MC. The shan messap is routed to the donor MC by an MDN-~donor) MC
1I'aIIS1adon via a 6-diBit OTI at the STP or intemallookup table.

The donor MC localeS the c:orrect ·"servin." home Me ofa ported subscriber by the
dialed MDN to its home MC (i.e.. the translation is established via business ). Thet
it forwards the messap to the servina home Me. The donor MC may be the "CJriIinaI" home
·Me 1hat .-va the MDN before it is ever ported or may be an Me that Pft'Y~ 1ft SMS
forwardina service to "orip'" home systems th8t do not support SMS (e.... third I*1Y donor
MC or WUdS a third pany to pcrfonn the forwardinl function).

III the sitMion wheN the ori", sysaem is a non-SMS c:apabIe .,.... (i.e.. hid no Me). it is....,...,Ie for the third pM)' donor Me to serves all the ported ..-..criben ofdle .,.
(within aD NPA-NXX block). This win allow the praervation of6-clilit batlalion (e 6-dit
G1T at the STP) in I"OUtiaI short messages to the donor MC.

30 The defiaidaas..-c &om 1S-41. TWE1A SP 3'•.1. Func:tI.... 0veWlw.....5.U" 5.1.10.
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The followina illustration alaaJ with the call f10w procedures describes a successful shan
messap delivery to a paned Ms-bucd SME (i.e.. termiuting supplementary services):

Fipn J-8All~iw I for SMS~liwry

Da.....·",

• liMa

•.....
1

..
Ifll.p(ACK)__--.., ~

·n-m _I..HLR not c.Nftt~SMS .....

The "'W steps are u follows:

(1) TIle ori......MSC rouca dlc sIIort meli. to the donor Me by .........MI
to-MC n.1IIion (i.e.. via anat the S1? or imemaI table)~

IfthelUbscriber bu not beeD paned the cIoDar Me is the ...........ittlti....
Me and should existing procedures to deliver the short messap.

.....
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(1) When the cloaor home MC receives the SMDPP requatinl delivery to a poned MS. it
ideatifies the destination hOme MC of the paned MS by performing an MON-to-MC
lookup.

la the event 1hat the donor MC is able to forward the SMDPP to the destination home
MC or that it is the clcstiution home MC. the donor MC responds to the originating
sysIem with 1ft SMDPP positive acknowledgment.

Ifthe NON bu not been por1ed out. the donor MC (which is the destination home MC
deliwrs the messap usiaa existing procedures. In same instance. it may be more
efficient for the donor MC to determine if it is the home MC before it uses the MON-tc
MC lookup table.

In the ported MDN case. the donor MC foI wvds the short mcssap to the destination
homeMC.

(3) When the destination home Me recc1ves the SMDPP request, it delivers the short
message followinl existing procedures.

(fthe cIaaor MC is not able to forwvd the SMDPP to the destination home system because the
donor MC fails to map the MDN to the destination home MC (e.I•• there is no business
arran eat or the SMDPP wu routed to the donor MC in error). the donor Me responds to U
ori 1 system with III SMDPP negative acbowtedsment with the SMS_CauseCode-l fOi
address cranslation failure.

"11M: advamaps of Alternative I are IS follows:

• It uses the 6-digit MDN-to-MC translation to get to the donor MC.

• There is no need to query the NP SCP. This is a cost saving for the carriers if they ha,
to pay for NP SCP queries.

• Wireless carriers may establish reciprocal business arranlemem for the donor MC
service.

• Short melsaps for MONs dial are not paned do not need to be forwarded.

• Short mOssaps from other countries will be delivered to the donor Me .... the MOl
to-MC translation.

• There is no need for additional translation types. Thus, no ... to pay for lIdditionaJ
OTIs.

'The diudvatdaps of Ahemative 1 are u follows:

• Bail......pments with every donor MC or dainI pII'ty doMr Me need to be
established to ensure that SMS forwarding will be provided by the donor Me.

• The daDor Me needs to maintain an MDN......scrvinl home" Me Ioobp tIItIe. TIle
daaor MC needs to be informed by the old service provider to tenn" tile mIIIIr

Pap.7 k.hln
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forwarding service and by the new service provider requesting for the donor Me to
forward the paned subscriber's messages to the new home MC. The new service
provider will have to establish new business amangement with the donor system while
the old provider 1enninates its ammgemenL This is a responsibility thll the donor Me
assumed because of its business ammgemem. Thus. this function should be inherent to
the business agreement

The following items with regard to Alternative 1 should be further investigated:

• Administration of the ivIDN-to-MC lookup table within the donor MC.

SMS Alternative 2: Message Center QUery, LBN response to Oriaioating MC.

In altemative 2. the short message is always sent to the originator's home MC based on the
message orilinalOr's MSID (i.e., MSID-to-MC Grr at the STP or intemallookup table at the
originating SME), When the originator's Me receives the SMDPP. it queries the NP SCP for d
LRN associated with the dialed MON. The short message is routed to the destination home Me
using the LRN (i.e~ LRN-to-MC G1T at the STP or intemallookup table at the originator's
Me).

Pap'"
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The delailcd~ are as follows:

(1) 11ae oriJinalor', MSC fonvards the SMDPP to the oriliaalor~s home MC using the
MSID-to-MC naslation via a 6-cliait GlT at the STP or incemal mapping.

(2) The ori....." home Me 'etrieves the dialed MON from the SMDPP masqe. It
..._15-41 quay .1111•• to die NP SCP throup an STP. The STP perfonns an
MDN-Io-NP scpan to identify die appropriated NP·SCP and forwanllhe query
...... tothat NP-SCP.

The NP-SCP maps the MDN to its assoc:iated LRN and responds with the LRN to the
CJriIiutor's home MC.

(3) Eidaer ... LRN-to-MC ontIUIIIIioa is clone at the STP Of, usi... an internal table in
the originator's home Me. the SMDPP messqe is rouced to destination home Me.

(4) The destination home Me delivers the messap using existing SMS proced1RS.

The acIvantIps of Ahemative 2 Ire IS follows:

• The existiaJ MSC-NP SCP interface can be used for the MDN-to-LRN transtation to
support SM$., al1houIb it is defmed call routina.

• The NP SCP does not need to maintain additional routing infonnation ·for SMS.

Thed~ ofAJtemative 2 are as follows:

• The originator's home MC needs to have 15-41 query caw-biJity to quay the NP·SCP.

• Ifmultiple MCs serve the iame MSC the netWork needs to support mukiple LRNs per
MSC or use one ofthe four digics ofLIN for MC.

• New translation types are needed to support the MDN-to-NP SCP Grr (for inter­
system) at the STP and the LRN-ta-MC on at the orilinator~s home MC or STI».

• Administration for the point code ofMCs used for the LRN-ta-MC orr will be needec

The foIlowinl items with reprd to Alternative 2 should be further investipted:

• In order to support intemaIional..-nin& ... ori......~ (i.e.. onp._ar'. Me)
that is in • fonrip country needs to query the NP SCP for an UN before the SMDPP
can be routed to the destination home MC.

• Business amnpments will need to be established with remote NP SCPPftW~ 10 II
~ can be ta&pted to the appropriate NP SCP with the necesary translation
information.

....,111•
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SMS AlJemIIjye 3: M$C Query. LRN mponae to 0riIiMjpa MSC

In aIeenaItive 3. 1be ori ·s MSC queries the NP SCP for the LRN usociated with the dial,
NON.~ the ori ·s MSC rouaes the shon messap to the descination home Me usinl
the LRN (i.e.. LRN-ro-MC G1T at the STP or intemallookup1ableattheol.iBinator.s Me).

Fipn 3-/0 AllvnDliw J for SMS DelJwry

D.-.n"
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The detailed steps are as follows:

(1) TheCJriaiutnr'. MSC seads .15-41 query messaae with the MDN to the NP-SCP
tbnIuah the STP. The STP performs an MI)N-to-NP SCP Ci1T to determine the
......_ NP SCP to fOfW8rd the query.

The NP-SCP maps the MDN to its associated LRN and responds with the LRN to the
Gri 'sMSC.

(2) £idler LRN-to-MC on is done at the STP 01'. using the internal table in the MSC.
the SMDPP messap is sent 10 me destination t..'ADe MC.

(3) The destination home MC delivers the messaae using existing SMS procedures.

The advaatapi ofAlternative 3 are as follows:

• The existiDl MSC-NP SCP ia1aface can be used for the MDN-to-LRN translation to
support SMS, althoup it is c1efmed call routiq.

• The NP SCP does not need 10 mainlain additional routing information for SMS.

The disadvm1aFs ofAlternative 3 ue as follows:

• The oriainator's MSC needs 10 query the NP-SCP.

• New translation types are needed to support die MDN-to-NP-SCP G1T at the STP and
the LIN-to-Me on at the MSC or STP.

• Administration for the point code ofMCs used for the LRN-to-MC on will be neccIec

• If force routine is iDvoked. the originator's MSC, after it receives the LIN from the NJ
SCP query~ needs 10 forward the LRN to the Me ofthe oriainating system.
Eahancement to the 1S-41 standard is needed.

• Ifmultiple MCs serve one MSC. the netwOrk needs to support multiple LRNs or use 01

ofthe four digits ofLRN for Me.

The following items with repnt 10 Alternative 3 should be further investipted:

• la order to support intemational roaIDin& an oriPatinI.,.. (i.e.. aria."-'. MSC
that is in a foreip country needs to query the NP SCP for an LIN before the SMDPP
'*' be routed to the destination home MC. This item needs further investiption.

• Business anupmcnts will need 10 established with NIIIOCe NP SCP pmvider 10 that
queries can be targeted to the appropriate NP SCP with the necesSlry InInIlation
iafonnation.
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